This study makes an estimate of the laser-assisted machining (LAM) of an economically viable process for manufacturing precision silicon nitride ceramic parts using a high-power diode laser (HPDL). The surface is locally heated by an intense laser source prior to material removal, and the resulting softening and damage of the workpiece surface simplify the machining of the ceramics. The most important advantage of LAM is its ability to produce much better workpiece surface quality compared to conventional machining. Also important are its larger material removal rates and longer tool life. The cutting force and surface temperature were measured on-line using a pyrometer and a dynamometer, respectively. Tool wear, chips and the surface of the workpiece were measured using optical microscopy, and the surface and fractured cross-section of Si3N4 were measured by SEM. During the LAM process, the cutting force and tool wear were reduced and oxidation of the machined surface was increased according to the increase in the laser power. Moreover, the more the feed rate increased, the more the cutting force and tool wear increased.
Introduction
Si3N4 is known for its high strength, Therefore, the production of Si3N4 products with excellent quality at a low cost can lead to enhanced utilization of Si3N4 in various fields [1] [2] [3] [4] [5] [6] .
As such, research on an alternative processing method of reducing the restrictions on productivity and on the economic aspects of the Si3N4 ceramic process is necessary. Accordingly, this study focused on the LAM of Si3N4 ceramics that efficiently removes the material through machining of a zone softened by local heating. In particular, the focus of this study was on the effects of the laser power and the feed rate [7] . The workpiece surface began to swell at 600W, and such phenomena occurred more strongly at 800W with the observation of cracks under traces of N2 gas. Figure 4 shows the result of an EDS analysis of the surface of workpieces as received and after preheating. As shown in the figure, N element was detected before preheating but not after preheating. This suggests that processing at a certain temperature or above causes the N element to combine as N2 gas and causes the gas to burst from the surface. In addition, the oxygen content was greatly increased to oxidize the surface. Figure 5 shows photographs of the machined 
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